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APPARATUS AND METHOD FOR CONTROLLING CONVERGENCE 
IN PROJECTION TELEVISION 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an apparatus and method for 
operating a projection television, and more particularly, to a 
5 convergence controlling apparatus and method through which block 
scanning is performed to efficiently detect the output of an optical 
sensor before convergence control. The present application is based 
on Korean Patent Application No. 2001-7843 filed February 16, 2001. 

2. Description of the Related Art. 

10 Unlike common televisions, projection televisions have three 

cathode-ray tubes (CRTs) through which red (R), green (G) and blue 
(B) beams are separately projected, so it is necessary to control 
convergence of the R, G and B beams into focus to display an image. 
Even if this convergence control is completely accomplished when a 

15 projection television is manufactured, the current of a convergence 
yoke depends on the geomagnetic field existing at the location where 
the television is installed. Accordingly, it is practically impossible to 
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maintain the convergence controlled state of the television after it is 
distributed. 



SUMMARY OF THE INVENTION 
To solve the above problem, it is a first object of the present 
5 invention to provide a convergence controlling apparatus for detecting 
the position of an optical sensor using block scanning during 
convergence control, thereby minimizing the lead time of the 
convergence control. 

it is a second object of the present invention to provide a 
10 convergence controlling method for detecting the position of an optical 
sensor using block scanning during convergence control, thereby 
minimizing the lead time of the convergence control. 

Accordingly, to achieve the first object of the invention, there is 
provided an apparatus for controlling convergence in a television. The 
15 apparatus includes a sensing unit provided at a predetermined position 
on the screen of the television for measuring the quantity of light 
sensed through the scanning of a predetermined video pattern, a 
pattern generating unit for generating a block pattern for scanning the 
surroundings of the sensing unit to determine a portion where the 
20 sensing unit is positioned and the video pattern for convergence 
control, and a convergence control unit for controlling the convergence 
by controlling the scanning of the video pattern based on information 
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on the position of the sensing unit, the information being detected using 
the block pattern generated by the pattern generation unit. 

Preferably, the convergence control unit recognizes the position 
of the sensing unit, which is detected using the block pattern, as the 
5 center point of the screen and controls the scanning of the video 
pattern on the basis of the position. 

To achieve the second object of the invention, there is provided 
a method of controlling convergence in a television, including the steps 
of (a) determining the position of a sensor, which is provided at a 
10 predetermined position on the screen of the television, through the 
scanning of a predetermined block pattern; and (b) controlling the 
scanning of a predetermined video pattern based on sensor position 
information which is obtained in the step (a) to control the convergence 
of the television. 

15 Preferably, in the step (b), the position of the sensor which is 

detected using the block pattern is recognized as the center point of 
the screen, and the scanning of the video pattern is controlled on the 
basis of the position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 The above objects and advantages of the present invention will 

become more apparent by describing in detail a preferred embodiment 
thereof with reference to the attached drawings in which: 
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FIG. 1 is a block diagram of an apparatus for controlling the 
convergence of a projection television according to the present 
invention; 

FIG. 2 is a diagram for explaining a method of controlling the 
5 convergence of a projection television according to the present 
invention; and 

FIG. 3 is a diagram illustrating the result of detecting the position 
of a sensor using a block pattern. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 
10 Referring to FIG. 1, an apparatus for controlling the 

convergence of a projection television includes an optical sensor 10 for 
sensing the quantity of light of each of the R, G and B light beams at a 
predetermined position in a visible ray region, an analog-to-digital (A/D) 
converter 11 for converting the output voltage of the optical sensor 10 
15 into digital data, a pattern generator 12 for generating a line pattern (a 
video pattern) used for convergence control and a block pattern used 
for tracking the optical sensor 10, a pattern display unit 13 for 
displaying the block pattern and line pattern generated by the pattern 
generator 12, and a convergence controller 14 for adjusting 
20 convergence by controlling the scanning operation of the line pattern 
based on information on the position of the optical sensor 10, which is 
detected using the block pattern generated by the pattern generator 12. 
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FIG. 2 is a diagram for explaining a method of controlling the 
convergence of a projection television according to the present 
invention. FIG. 3 is a diagram illustrating the result of detecting the 
position of the optical sensor using the block pattern. The present 
5 invention will be described in detail with reference to FIGS. 1 through 3. 

The convergence controlling apparatus scans the screen of a 
projection television in an arbitrary line pattern, which is generated with 
respect to each of four optical sensors 10 positioned at the respective 
centers of four sides of the screen, recognizes a position where the 

10 output voltage of each optical sensor 10 is highest as the center point 
of the screen, reversely calculates a value for compensating for 
deviation from convergence due to a geomagnetic field, and adjusts 
the convergence on the basis of the center point recognized using the 
optical sensors 10. Here, the convergence controlling apparatus 

15 generates the arbitrary line pattern near the optical sensors 10 to scan 
the screen in horizontal and vertical directions in the line pattern to 
recognize the center point of the screen and the size thereof. 
However, it takes a long time to search for the center point using only 
the line pattern (scan time at a vertical frequency of 60 Hz = 16.7 

20 msxthe number of vertical lines in a scan area). 

To overcome this problem, the line scan time can be reduced by 
scanning the vicinity of a sensor in a quadrilateral block pattern before 
the line scanning for detecting the center point and roughly determining 



a portion where the sensor is positioned based on the result of the 
block scanning. 

As shown in FIG. 2, optical sensors 10 are positioned between a 
display area and an over scan area in a projection television. The 
5 number of optical sensors 10 is flexible. In this embodiment, it is 
assumed that four optical sensors 10 are provided at the respective 
centers of four sides of a projection television. Each of the optical 
sensors 10 senses the quantity of light of each of the R, G and B light 
beams at a predetermined position on the screen. 

10 The pattern generator 12 generates a cross- or bar-shaped line 

pattern used for adjusting convergence and a quadrilateral block 
pattern used for tracking the optical sensors 10. The line pattern 
generated by the pattern generator 12 moves and scans in the 
horizontal and vertical directions of a projection television. The block 

15 pattern moves and scans around each of the optical sensors 10 
positioned between the display area and the over scan area of the 
projection television. In other words, the block pattern should move to 
scan the portion between the display area and the over scan area in a 
clockwise or counterclockwise direction in order to detect the positions 

20 of the optical sensors 10. Like the number of optical sensors 10, the 
number of patterns generated by the pattern generator 12 is also 
flexible. 
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The A/D converter 11 converts the position of each optical 
sensor 10, which is detected by the scanning of the block pattern, and 
the quantity of light which is sensed by the scanning of the line pattern, 
into digital data. The optical sensor 10 is realized by a device such as 
a photo diode. The output of the optical sensor 10 is largest when the 
line pattern passes the median center of a photo diode light receiver. 
The maximum output corresponding to the maximum quantity of light 
sensed by the optical sensor 10 is converted into digital data by the 
A/D converter 11. In addition, the AID converter 1 1 converts an output 
of the optical sensor 10, which is obtained when the block pattern 
scans the optical sensor 10, into digital data. The A/D converter 11 
outputs the digital data, as shown in FIG. 3. The A/D converter 11 
outputs a value of 1 when the block pattern scans the optical sensor 10 
and a value of 0 when the block pattern scans a portion other than the 
optical sensor 10. The output value of the A/D converter 1 1 is input to 
the convergence controller 14. 

The convergence controller 14 controls the scanning operation 
of the line pattern based on information on the position of the optical 
sensor 10, which is detected by the scanning operation of the block 
pattern. The convergence controller 14 can determine the position of 
the optical sensor 10 from the scan value of the block pattern received 
from the A/D converter 11. In other words, a portion where the output 
of the A/D converter is 1 is determined as the center point of the 



screen, and the scanning operation of the line pattern is controlled 
based on the determination. Due to the scanning of the block pattern, 
the time required to detect the center point and size of the screen by 
the scanning of the line pattern is reduced. The convergence controller 
5 14 calculates the amount of deviation from convergence with respect to 
the center point of the screen which is detected using the block pattern 
and outputs a convergence compensation signal (a convergence yoke 
control signal). 

According to the present invention, the position of an optical 
10 sensor can be determined by the scanning of a block pattern before 
correcting a convergence using the scanning of a line pattern so that a 
lead time of the scanning of the line pattern can be minimized. 

Although the invention has been described with reference to a 
particular embodiment, it will be apparent to one of ordinary skill in the 
15 art that modifications to the described embodiment may be made 
without departing from the spirit and scope of the invention. 
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